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Abstract
A review of the literature is made to evaluate factors that influence probing depth and attachment level on the 
distal aspect of the lower second molar (L2M) following extraction of a lower third molar (L3M).
The PubMed database was searched for studies published between 1997 and March 2009 using the following 
keywords: mandibular third molar, distal periodontal defect, distal probing depth, distal attachment level, flap 
design. Randomized prospective studies, with a minimum follow-up of three months for which the full text could 
be obtained, and that indicated the attachment level and/or probing depth on the distal surface of the L2M in both 
the preoperative and postoperative periods were included.
In the studies obtained, flap design had no influence on distal probing depth or distal attachment level of the L2M 
following extraction of an L3M. Curettage of the distal radicular surface of the L2M, together with oral hygiene 
control by the dentist, reduced probing depth values. Various authors recommend bone regeneration techniques 
in patients with a distal periodontal defect prior to extraction. The placing of membranes (resorbable or non-
resorbable) is not justified; however, the use of demineralized bone powder or platelet-rich plasma gel reduces the 
distal probing depth and attachment level of the L2M.
Key words: Mandibular third molar, distal periodontal defect, distal probing depth, distal attachment level, flap 
design.
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Introduction
Extraction of lower third molars (L3M) may produce a 
periodontal defect on the distal surface of the lower sec-
ond molar (L2M) (1,9), characterized by an increased 
probing depth (distance in millimeters from the free 
gingival margin to the bottom of the gingival sulcus) 
and increased attachment level (distance in millimeters 
from the free gingival margin to cementoenamel junc-
tion).
Advanced patient age (6,9), horizontal or mesial angula-
tion of the L3M (2,6, 10-12), and the presence of plaque 
on the distal surface of the L2M (13,14) are related with 
a periodontal defect on the distal surface of L2M fol-
lowing surgery of L3M. However, in the studies found, 
the flap design had no relation with the presence of this 
defect (15-17). Dodson (6) recommends bone regenera-
tion techniques when the L2M distal attachment level 
is greater than 3 mm. Various authors (11,12) propose 
these techniques when the probing depth is greater than 
7 mm and attachment level is more than 6 mm.
The aim of the present study is to carry out a literature 
review to evaluate the factors that influence probing 
depth and attachment level on the distal surface of the 
L2M following extraction of the L3M.
Inclusion criteria and search strategy
Studies on distal probing depth and distal attachment 
level of L2M following extraction of L3M indexed in 
PubMed from 1997 to March 2009 were reviewed. 
Only randomized prospective studies with a minimum 
follow-up of three months, and with full text available, 
indicating the attachment level and/or probing depth on 
the distal surface of L2M in both the pre- and postop-
erative period were included.
The search was made on PubMed using the following 
keywords: third molar mandibular, distal periodontal 
defect, distal probing depth, distal attachment level, 
flap design. Articles published by the following jour-
nals were included: Journal of Oral and Maxillofacial 
Surgery, Oral Surgery Oral Medicine Oral Pathology 
Oral Radiology and Endodontology, Journal of Clini-
cal Periodontology, International Journal of Oral and 
Maxillofacial Surgery, Minerva Stomatologica, Quin-
tessence International, Acta Odontológica Latinoa-
mericana, The International Journal of Periodontics & 
Restorative Dentistry, and The International Journal of 
Dental Hygiene.
Thirty-three articles were obtained, of which 25 were 
excluded; 4 for not being prospective studies, 2 for not 
being randomized, 7 for not having the full text avail-
able, and 12 for not presenting data on probing depth 
and/or attachment level in both the pre- and postopera-
tive periods. Eight studies were included.
Results
Flap design
Suarez-Cunqueiro et al. (16) carried out bilateral surgi-
cal extraction of the L3M in 27 patients. They designed 
a bayonet flap for one side (Fig. 1a), and on the opposite 
side used the same flap, but respecting the keratinized 
gingival border of the L2M (Fig. 1b); they found no sta-
tistically significant differences in probing depth distal 
of L2M in function of flap design.
Authors such as Rosa et al. (15) and Kirtiloğlu et al. (17), 
found no statistically significant differences in attach-
ment level and probing depth between the flap designed 
by Szmyd (Fig. 1c), the modified flap also described by 
Szmyd (Fig. 1d) and the bayonet flap following extrac-
tion of L3M (Table 1).
Dental hygiene
According to Leung et al. (13), curettage of the distal 
radicular surface of L2M when extracting the L3M, to-
gether with chlorhexidine mouthrinse at 0.12%, twice 
a day for two weeks, and oral hygiene control by the 
dentist every six weeks, reduced probing depth distal 
to L2M from 5.6 ±2.2 mm to 3.2 ±1.2 mm with respect 
to the control group, although the difference was not 
statistically significant. However, Pons-Vicente et al. 
(14) in a study with 43 patients, carried out scaling of 
the distal surface of the L2M by ultrasound or with cu-
rettes, finding a greater reduction in probing depth in 
the patients treated with ultrasound, but without statisti-
cal significance.
Bone regeneration techniques
Dodson (6) recommends bone regeneration techniques 
in patients with a distal periodontal defect defined as a 
more than 3 mm attachment level distal to L2M, prior to 
the extraction of L3M. Various authors (11,12) propose 
the use of these techniques when probing depth is more 
than 7 mm and attachment level above 6 mm. The bone 
regeneration techniques used in the different studies ap-
pear in (Table 2).
In one study, Dodson (10) in 24 patients undergoing bi-
lateral extraction of L3M, compared placing deminer-
alized bone powder or a resorbable membrane on one 
side, with the opposite side where no type of regenera-
tion was made. The bone graft was compacted into the 
post-extraction alveolar socket and then sutured. The 
membrane was hydrated with saline solution and fitted 
around the alveolar bone extending 3 mm on both sides 
of the crest and then sutured; there were no statistically 
significant differences between the two techniques. 
However, when carrying out the same study design in 
patients with a prior periodontal defect distal of L2M, 
the same author (6) found a statistically significant re-
duction in attachment level from 7.6 ±3.5 mm to 1.4 ±0.5 
mm after 26 weeks in the group with bone graft against 
the control group. However, there were no statistically 
significant differences between the control group and 
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Fig. 1. Flap designs.
Table 1. Influence of flap design.
PD: Probing depth
AL: Attachment level
a) Bayonet flap             b) Bayonet flap to 2mm 
c) Szmyd flap        d)  Szmyd modified flap 

STUDY Nº patients Age (years) Variable Flap design
Follow-up 
(months)
Influence of flap design 
on variable
Rosa et al. 
2002 (15) 16 18-25
PD Bayonet flap
Szmyd flap
6 Not significant
AL Bayonet flap
Szmyd flap 6
Not significant
Suarez-Cun-
queiro et al. 
2003 (16)
27 ±22 PD
Bayonet flap to 
2mm
Bayonet flap
3 Not significant
Kirtiloğlu  et 
al. 2007 (17) 18 16-32 PD
Bayonet flap
Szmyd modified 
flap
12 Not significant
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Table 2. Influence of bone regeneration techniques.
PD: Probing depth
AL: Attachment level
STUDY Nº patients
Age 
(years) Variable
Regeneration 
technique
Follow-up 
(weeks)
Influence of regeneration 
technique on variable
Karapataki et al. 2000
(11) 19 36-50
PD
Resorbable 
membrane
Non resorbable 
membrane
12 Not significant
AL
Resorbable 
membrane
Non resorbable 
membrane
12
Not significant
Dodson. 2005
(6) 24 26-48 AL
Resorbable 
membrane
Control
Demineralized 
bone powder
Control
26 Significant
Sammartino et al. 2005
(12) 18 21-26
PD
Platelet-rich 
plasma
Control
12 Significant
18 Significant
AL
Platelet-rich 
plasma
Control
12 Significant
18 Significant
group with the resorbable membrane. According to the 
author, patients over 26 years of age, with a prior peri-
odontal defect and horizontal or mesial angulation of 
L3M may benefit from bone regeneration techniques.
Similarly, Karapataki et al. (11) after placing resorbable 
or non-resorbable membranes in 19 patients found no 
statistically significant differences in the postoperative 
probing depth and attachment level.
Sammartino et al. (12) in a study of 18 patients found a 
significant reduction in probing depth and attachment 
level in those cases treated with platelet-rich plasma 
gel against the control group. This gel is placed in the 
interior of the post-extraction alveolar socket and then 
sutured to obtain healing by first intention.
Conclusion
Flap design does not influence probing depth or attach-
ment level on the distal aspect of the L2M following 
surgery of the L3M. Curettage of the radicular surface 
of L2M together with oral hygiene control reduces these 
clinical parameters. Bone regeneration techniques with 
bone graft are recommended in cases of prior periodon-
tal defect distal to L2M.
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